Introduction
The world economy is currently experiencing a major transition from industrial to knowledge-based economy. In the emerging new economy, knowledge, rather than financial capital, land, or labour, is seen as the main source of competitive advantage of a business organisation (Drucker, 1993; Stewart, 1997) . In such an economy, knowledge resources of an organisation not only enable its products and services to be provided, but knowledge itself is for sale as a product, thus ensuring that the organisation has a viable economic life within industry and market context.
The knowledge-based perspective of the firm suggests that an organisation's knowledge resources can predict its performance in a dynamic competitive environment. Currently, knowledge intensive organisations are at the forefront of organisational performance (Teleos, 2003) . However, it is important to note that the basis for achieving competitive advantage from knowledge-based assets is not so much the existence of knowledge per se, but rather the organisation's ability to effectively apply the existing knowledge to create new knowledge and to take action.
To capitalise on knowledge and maintain competitive advantage, organisations need to mobilise the collective assemblage of all intelligences (referred to as corporate. memory) that can contribute towards building a shared vision, renewal process, and direction for the organisation (Liebowitz, 2000) . Yet, recent surveys show that most organizations either suffer setbacks from losing key knowledge through employee departures, or believe that much of their needed knowledge exists inside the organisation, but find problematic identifying it, finding it, and leveraging it (Alavi & Leidner, 2001 ). The often-quoted phrase "if only we knew what we know" catches the regret for missed opportunities to profit and improve from knowledge.
The knowledge problem framework (Sambamurthy & Subramani, 2005) suggests that knowledge problems in organisations can be viewed as a combination of the problems of knowledge coordination, knowledge transfer and knowledge reuse. These knowledge problems reflect the difficulty of identifying and locating knowledge sources required to solve specific problems, the complexity of transferring or obtaining the knowledge required to solve specific problems, and the difficulty of ensuring the application of preexisting knowledge rather than the development of new knowledge when advisable. Such knowledge problems have led to systematic attempts to improve the management of organisational knowledge. However, harnessing knowledge for corporate advantage is not an easy task and many knowledge management initiatives fail. The focus of this book is on identifying those knowledge management solutions that make a real difference to the performance in the context of decision making.
The main objective of this introductory chapter is to explore the concept of corporate memory and present some preliminary thoughts on how it should be managed to maximally contribute to the competitiveness of an organization. First, the chapter reviews various existing conceptualisations of corporate memory. Then, it discusses the relationship between corporate memory and organisational learning. This is followed by the examination of the role of knowledge management initiatives in mobilising a firm's corporate memory and influencing its learning capability. The chapter ends with a summary of conclusions and pointers to research issues addressed in the remaining chapters of the book.
What.is.This.Thing.Corporate.Memory?.
The knowledge management (KM) literature holds many varying definitions of corporate memory and its related concepts. In practice, corporate memory (CM) is often equated with organisational memory, knowledge base, memory bank, or corporate intellectual assets. Walsh and Ungson (1991) define corporate memory as stored knowledge from an organisation's history that can be brought to bear on present decisions. Stein and Zwass (1995) also view it as a means of bringing knowledge from the past to bear on present activities and influencing organisational performance. This view is further reinforced by Jennex and Olfman (2003) , who define corporate memory as the retention of experiences, knowledge, information, and data about events in an organisation that are then applied to future events to support decision making.
The comprehensive review of definitions by Stein (1995) reveals that most proposed definitions focus on the persistence of knowledge in an organisation. Any knowledge that contributes to the performance of an organisation (e.g., knowledge about products, processes, customers, etc.) could be stored in the corporate memory and made available to enhance the efficiency and effectiveness of knowledge-intensive work processes. According to Alavi and Leidner (2001) , corporate memory includes knowledge residing in various component forms, including written documentation, structured information stored in electronic databases, codified human knowledge stored in expert systems, documented organisational procedures and processes, and tacit knowledge acquired by individuals and networks of individuals. Becerra-Fernandez et al. (Becerra-Fernandez, Gonzales, & Sabherwal, 2004 ) also view corporate memory as the aggregate intellectual assets of an organisation, a combination of both explicit and tacit knowledge that is crucial to the operation and competitiveness of the organisation.
A distinction is made in literature between technical and humanistic approaches to corporate memory. From the technical perspective, a corporate memory is interpreted as an explicit, disembodied, representation of the knowledge in an organisation (Van Heijst, van der Spek, & Kruizinga, 1996) . This concrete CM comprises of concepts and information represented by physical memory aids such as computerised files and databases (Jennex & Olfman, 2003) . Its main function is presentation of knowledge for a given context. It incorporates a variety of knowledge forms ranging from data-and text-based documents and models, to digital images, video, and audio recordings. From the humanistic perspective, CM is viewed as an abstract form comprising unstructured concepts and tacit knowledge that exists in the organisation's culture and in the minds of its members. It serves the function of interpretation, providing the frames of reference that promote adaptation and learning (Jennex & Olfman, 2003) .
The literature also distinguishes between individual and collective memory. Individual memory is developed based on a person's observations, experiences, and actions. Collective memory includes other components such as organisational culture, transformations, structure, ecology, and information archives (Alavi & Leidner, 2001) . While individual memory represents a vital component of the organisational knowledge base, it is considered insufficient to the success of organisational actions. Many organisational processes depend on collective elements of knowledge that are being developed through interactions among many participants (Probst, Raub, & Romhardt, 2000) .
The relative importance of various forms of corporate memory depends upon the nature of the organisation. Typically, organisations that adopt a codification knowledge strategy place greater emphasis on building computer-based knowledge repositories, while those who adopt personalisation strategy rely more on individual memories of their employees (Hansen, Nohria, & Tierney, 1999) . Some researchers warn that when a significant portion of a company's knowledge is stored in the minds of its employees, there is an increased danger of knowledge loss from employee turnover. They also warn that such knowledge gaps are extremely difficult to fill (Probst et al., 2000) . The emerging integrated approaches recognise that different forms of corporate memory are woven together to form a whole (Handzic & Hasan, 2003) .
From this discussion, it can be seen that corporate memory has two principle goals: (1) to control current activities in order to avoid past mistakes, and (2) to integrate knowledge across organisational boundaries (Jennex & Olfman, 2003) . In another words, its main function is to enhance the learning capability of an organisation and subsequently, improve its effectiveness. However, this may or may not happen. The tomb/attic metaphor is often being used to describe a type of corporate memory where knowledge is deposited to "rest in peace" never to be accessed again. In contrast, the wellspring/pump type ensures that knowledge is fully exploited to improve organisational performance (Fayyad & Uthursamy, 2002; Stewart, 1997; Van Heijst et al., 1996) . The challenge for knowledge management is to find ways to turn corporate memories from tombs to wellsprings of knowledge (Handzic & Bewsell, 2005) . To do so requires a good understanding of the issues and factors influencing the development of corporate memories. It also requires understanding of the relationship between corporate memory and organisational learning, and of the means and tools available to mobilise corporate memory for learning, and thus, performance. Nowadays, it is essential for organisations to develop the ability to learn, that is, to gain knowledge necessary to act in response to changing environmental conditions, and then to use that knowledge to modify the organisation's potential actions. In literature, this ability is often referred to as "organisational learning." Garvin (1998) provides a small sample of definitions of organisational learning. To some scholars it means a process of improving actions through better knowledge and understanding, to others behavioural change through information processing, or process of detecting and correcting errors.
Linking
In order to act in accordance with environmental conditions, an organisation's knowledge "stocked" in corporate memory needs to continually "flow" through learning processes. Learning or knowledge flows are processes through which knowledge is created, stored, shared, and applied (Handzic & Zhou, 2005) . Various other classifications of knowledge processes found in literature (Alavi & Leidner, 2001; Grover & Davenport, 2001; Wiig, 1999) differ in the number and labelling of knowledge processes, but not the underlying concepts.
The link between learning processes (knowledge flows) and corporate memory (knowledge stocks) can be explained in terms of the tension between exploration and exploitation behaviours (Jashapara, 2004) . Through exploration, new knowledge is created that results in the enhancement of corporate memory. Through exploitation, past knowledge already stocked in corporate memory guides individuals and groups to reuse what is already learnt. The efficiency of organizational learning depends on how well knowledge flows provide knowledge stocks to the organization and its members.
The recent knowledge management literature considers three levels of organisational learning: individual, group, and collective (Garud & Kumaraswamy, 2005; Jashapara, 2004; Ryu, Kim, Chaudhury, & Rao, 2005; Van Heijst et al., 1996) . Generally, individual learning is defined in terms of increasing one's capacity to take effective action. From the behavioural perspective it is understood as a response to stimuli. The cognitive perspective sees it as a change in states of knowledge. The Lewinian experiential learning model integrates the cognition and action aspects of learning in a four-phase cycle: experience-test-conceptualise-reflect (Jashapara, 2004) .
From the activity theory perspective, learning-by-doing is one of three possible types of learning that members of the organization can undergo, the other two being learning-by-investment and learning-from-others. Learning-by-doing assumes that members accumulate knowledge from experience with their work tasks (Ryu et al., 2005) . While learning-by-doing can generate expertise in a specific area, it can also lead to a competency trap. Habituation and taken-for-granted attitude can compromise reflection-in-action and thus, inhibit renewal and expansion of knowledge (Garud & Kumaraswamy, 2005) . Among important organizational requirements that need to be satisfied before individual learning can take place are getting feedback, that is, knowing effects of their work on the processes that they are involved in, and having freedom in experimenting and deciding how they do their job (Van Heijst et al., 1996) .
Communication between organizational members who do similar or different tasks within the organization is an essential prerequisite for learning at a group level. The community of practice perspective on group knowledge draws attention to common identities and beliefs among the community members that are formed through dialogue and discussion. In contrast, the work group perspective emphasises the strength of the ties that members with different epistemologies establish when they work together. In dynamic systems, one type of group knowledge may diverge into another over time. When interdependencies are carefully shaped to avoid conflict, the group's responsiveness to meet complex situational demands can go beyond the capabilities of its individual members (Garud & Kumaraswamy, 2005) . Among other important prerequisites for effective learning at a group level are providing a mechanism to discuss experiences and work related issues (a sort of a discussion forum), and having an atmosphere in which communication to others of lessons learned, including failures, is rewarded (Van Heijst, et al., 1996) .
The conception of learning at the collective level is explored through the notions of singe-loop and double-loop learning (Argyris, 1998). Single-loop learning involves exploitation behaviours that emphasise efficiency goals. In contrast, double-loop learning involves exploration behaviours where an organisation engages in experimentation, idea generation, and innovation. The organizational requirement for single-loop-learning is that the organizations maintain some kind of digital knowledge repository (Van Heijst et al., 1996) . Digital repositories make it easy to accumulate, as well as retrieve and reuse knowledge. However, sometimes the search and reconceptualisation costs may outweigh the potential benefits from reusing the knowledge (Garud & Kumaraswamy, 2005) .
In short, different learning strategies have different costs and benefits associated with them, and they can result in different knowledge depth and width. Therefore, the major challenges for knowledge management lie in (1) determining optimal learning strategies and knowledge for different business conditions based on formal and sound research, and (2) providing practical methods and tools to guide managers in making their organizations act as intelligently as possible. The following section examines major KM initiatives suggested to play an important role in organisational learning by enabling and facilitating the processes of knowledge creation, storage, sharing, and application (Handzic & Zhou, 2005 
Socially-Oriented.Mechanisms
With respect to social influences, organizational culture is recognized as one of, if not the single-most important factor in enabling a productive organisational environment required for sharing knowledge. Therefore, many knowledge management initiatives aim to nurture a knowledge culture by promoting espoused values, systems, structures, and artefacts that will, in effect, entrench a desired mindset in staff members (Handzic & Agahari, 2003) . A successful knowledge culture has the vision and leadership that focuses on learning, values knowledge, engenders trust and communication, and tolerates questioning and mistakes. It is established when individuals perceive the process of sharing as a natural way of working, their behaviour is genuine, and it is in their own personal interest to behave as such.
In nurturing a knowledge-conducive culture, organisations can put in place rewards and incentive systems. Such measures are believed necessary to motivate knowledge sharing and knowledge contribution (Evangelou & Karacapilidis, 2005) . They can be monetary or nonmonetary, formal or informal, long-term or short-term. Which type of reward or incentive will be used depends on the specific circumstances and requires careful consideration. According to Hauschild et al. (Hauschild, Licht, & Stein, 2001 ), successful companies reward employees for seeking, sharing, and creating knowledge. In contrast, less-successful companies tend to take a top-down approach, pushing knowledge to where it is needed.
The literature further suggests that the successful adoption of knowledge management in an organisation requires strong leadership to guide it towards managing and using its knowledge resource for maximum benefit (Holsapple, 2003) . The distinguishing characteristic of leadership is that of being a catalyst through inspiring, mentoring, setting examples, listening, and engendering trust and respect. Individuals and team leaders with a diverse range of skills, attributes, and capabilities are required to manage and motivate change. These include strong interpersonal, communication and change management skills, an understanding of the business, technological expertise, and the ability to build relationships.
Organisations can make use of a variety of organisational forms to create an environment to support collaboration and knowledge sharing. In general, networked structures, also known as communities of practice (CoPs), are believed to offer the ability for individuals to work together across the organisation, and encourage open communication and learning based on common interests (Wenger, 1998) . In contrast, bureaucratic structures that emphasise hierarchies and command and control over individuals discourage innovation (Lesser & Storck, 2001) . Communities that regularly engage in sharing and learning may improve business performance by fostering an environment with shared mental models, common understanding, high levels of trust, and mutual obligation.
It has been suggested in the literature that organisations cannot effectively manage knowledge without addressing the measurement issue, and vice versa. The purpose of measurement is to provide metrics and feedback to management. It is argued that organisations need to know what they know and what they must know to be competitive. The outcome of such a measurement exercise is expected to be a more effective knowledge management approach. Historically, the management and measurement of intellectual resources have been pursued separately. The intellectual capital (IC) perspective brings these two streams of thought together. It suggests the need for the alignments of IC with strategic business objectives on one side and learning processes on another (Zhou & Fink, 2003) .
Technology-Based.Mechanisms
To help better understand the various roles of information technology in managing knowledge, many authors have developed typologies based on the distinction of knowledge processes. Tsui (2003) suggested a framework of KM tools including nine categories: search, meta/Web crawler, process modelling and mind mapping, case-based reasoning, data and text mining, taxonomy/ontological tools, groupware, measurement and reporting, and e-learning. Binney (2001) developed a KM spectrum that consists of six categories: transactional, analytical, asset management, process based, developmental, and innovation/creation. Handzic (2004) suggested four major classes of knowledge management systems: knowledge repositories, search/discovery systems, virtual communication/collaboration tools, and creativity support systems. The first two categories support "codification," and the last two support "personalisation" strategy, as defined by Hansen et al. (1999) .
Creating knowledge repositories with the use of knowledge storage tools, such as databases and text bases, is one of the most common KM initiatives (Handzic & Zhou, 2005) . Knowledge contained in a typical knowledge repository includes best practices, lessons learned, competitive intelligence, learning histories, and so forth. This knowledge is usually embedded in documents. Electronic data generated by daily transactions are typically stored in structured database systems. In addition to data and text, multimedia systems organise, and make available to users, their knowledge assets in a variety of other representational forms, such as images, audio, and video forms. Unlike organisational databases that typically store current knowledge, data warehouses and data marts retain historical and cross-functional perspectives. The assumption is that by employing a repository approach to KM, an organisation should enhance corporate memory, provide broader access to relevant knowledge, and increase knowledge sharing and reuse across the organisation. However, the vast amount of codified knowledge stored in repositories may create an excessive cognitive burden for users and hence, discourage people from reusing it.
To improve knowledge access, many organisations employ knowledge-maps. These tools can be viewed as "guides" to knowledge that can help seekers to quickly locate important knowledge already captured and stored in the organisational knowledge repositories and make it readily accessible. Among many benefits suggested from using knowledge maps are enhanced knowledge visibility, improved understanding, and improved decision-making (Wexler, 2001) . Knowledge maps may facilitate decision making and problem solving by showing which type of knowledge to use at what stage, and the sources of that knowledge. They can enhance confidence in users, and advance decision makers' understanding of situations at hand. In addition, the use of knowledge maps may facilitate the generation of ideas for knowledge sharing and leveraging. Through IT-based yellow pages, individuals in an organisation may be able to more rapidly locate people who have the needed knowledge.
Data mining and knowledge discovery technologies are suggested to support knowledge development. They look for the hidden patterns in stored knowledge artefacts to discover previously unknown trends or relationships. These applications often use complex and sophisticated algorithms, as well as graphical visualisation to assist people in discovering new knowledge. According to Fayyad, Piatetsky-Shapiro, and Smyth (1996) , two main goals of knowledge discovery include description and prediction. Description is concerned with identifying patterns for the purpose of presenting them to the user in an easy-to-understand form. Prediction focuses on mining the patterns for the purpose of predicting future values for the variables in question. In addition to trend and association analysis, clustering, and classification, the current research efforts in these areas also include the use of intelligent agents and the application of competitive intelligence (Blanning, 2000) .
Various applications have been developed to support communities of practice and facilitate virtual person-to-person communication and tacit knowledge sharing.
Examples include e-mail, electronic discussion forum, bulletin boards, whiteboards, and audio-and videoconferencing, many of which are extremely popular and widely used in practice. E-mail, for instance, is used in many organisations as a primary means of communication among employees (Handzic & Lee, 2005) . Electronic discussion forums are another common feature for many corporate intranets and the Internet. Collaborative software, such as groupware, allows members of a group to work together on a task in an anywhere-anytime mode. Some authors (Wasko & Faraj, 2000) argue that virtual communication and collaboration offer extra benefits compared to face-to-face conversation. These include providing a quick way to receive help and valuable knowledge, and enabling a better access to a larger pool of people.
Creative software products, such as virtual reality and mind games, are two groups of technologies focused on fostering creativity and innovative problem solving. Most such systems are designed to stimulate creative thinking based on the principles of associations, memory retrieval, and the use of analogy and metaphor. In multiparticipant settings, it is also assumed that the generation of creative ideas will be stimulated though the participants' interaction where one idea leads to another and the process builds upon itself (Shneiderman, 2000) . Furthermore, virtual reality technology enables an individual to become actively immersed in a simulated environment. The assumption is that this enables people to learn more easily through experiential exercise rather than through memorising rules.
Artificial intelligence (AI) systems are starting to appear to assist organisations and individuals in making better decisions and performing at higher levels. Robots and Internet bots, vision systems, natural language processing systems, neural networks, and expert systems are some examples of "smart" knowledge application systems (Becerra-Fernandez et al., 2004) . The development of such systems is based mainly on two AI technologies, rule-based and case-based reasoning. Other technologies worth mentioning include constraint-based, model-based, and diagrammatic reasoning. These have very specific applications in solving problems from constrained domains, and from diagrams or drawings.
While these major types of KM technologies are discussed separately, it should be noted that they are often not mutually exclusive (Handzic & Zhou, 2005) . There may be situations where a technology does not fall neatly into any of these four categories. In addition, some technologies may be used to support multiple processes and may, therefore, have multiple purposes. Finally, these technologies often do not work in isolation, but are combined to produce a synergic effect. It has been suggested that the availability of such systems should lead to increased organisational learning and result in improved performance.
From the discussion presented in previous sections, one can draw a conclusion that knowledge management requires a multidimensional framework for success. A model of an integrated knowledge management model in Figure 1 .1 presents one such holistic and balanced approach to knowledge management adapted from AA (1998). A more complete list of various types of knowledge stocks, processes, and enablers identified in literature is provided in the Appendix to this chapter.
The model emphasises the importance of both social and technological enablers of knowledge processes. Organisational personnel, work processes, structures, and technologies are tightly interconnected and interact closely. When seeking to redesign and change organisations, it is important to find the right balance between these elements. For example, in situations of dispersed geography and increased size and cost of labour, technology may be a vital tool to successful knowledge management. In other cases, increasing the feeling of community and measures of quality may be more important.
Furthermore, the model recognises the dynamic nature of knowledge flows. To be of value to organisational competitive advantage, knowledge needs to constantly flow (Nissen, 2006 Finally, the model includes knowledge content in various forms in which it is stocked. Understanding the kind of knowledge that is important in an organisation's particular environment is essential for promoting the most important knowledge flows. Valuable knowledge clumps need to be identified and their flow through the organisations enabled. However, it must be taken into account that tacit knowledge is sticky, slow to move, and hard to imitate, compared to explicit knowledge.
The Handzic (2004) extended KM model, presented in Figure 1 .2, further recognises that KM is driven by forces from its surrounding external environment; views KM solutions/initiatives as configurations of sociotechnical knowledge enablers, knowledge processes, and knowledge stocks; and suggests that these create value for the individuals and organisations in the form of learning and performance outcomes. It also proposes a contingency view of KM, which argues that no one solution is best under all circumstances. Instead, individuals and organisations need to choose, among multiple possible paths, the one that fits best their set of circumstances. Figure.1.2..Extended.knowledge.management.model tional learning, little empirical work has been undertaken so far to provide evidence of the actual success of these initiatives in practice. Consequently, there still exists a large gap in the body of knowledge in this area (Alavi & Leidner, 2001 ). The current volume attempts to fill (to some extent) the existing gap between theory and practice. It reports the results of a series of empirical studies undertaken to address a number of research opportunities of interest to the author. It builds upon and extends the author's earlier work (see Handzic, 2004) focusing mainly on technology. The following chapters address an even mixture of hard technical and soft social aspects of knowledge management.
Conclusion
This chapter presented a discussion on corporate memory, organisational learning, and knowledge management initiatives based on a review, interpretation, and synthesis of a broad range of relevant literature. Several general conclusions may be drawn from this work. First, corporate memory is a complex multidimensional construct comprising both explicit and tacit forms of intellectual material of an organisation that can be found in individuals, groups, and collectives. Second, knowledge stocked in corporate memory can contribute to organisational learning by continually flowing through learning processes of knowledge creation, transfer, and application. Third, knowledge management initiatives drawing on various social and technical tools and capabilities can play a variety of roles in supporting learning processes. The need for empirical research into the impact of these initiatives is identified. It forms the basis for experimental studies presented in the remaining chapters of this book.
